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[57] ABSTRACT 
The invention relates to an improved structure of a 
water-?lled rotary type crystal ball. Its major structure 
includes the elements of a rotary disc, a ?xed base, a 
rubber plug, an elastic axle, and a drive shaft. By means 
of the above structure, when the range of hot expansion 
and cold shrinkage of the clear water in the crystal ball 
is quite large, the expansion or shrinkage will be ab- ‘ 
sorbed by the rubber plug and drive shaft so that the 
crystal ball will not leak and the drive shaft will not 
interfere with the normal state of rotation or break 
down. Also, the structure of the invention permits an 
easy and simple assembling process so that the manufac 
turing costs of the components are greatly reduced. 

7710 Claims, 4 Drawing Sheets 
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STRUCTURE OF THE ROTARY TYPE CRYSTAL 
BALL 

FIELD OF THE INVENTION 

The present invention relates to rotary type crystal 
balls. In particular, the present invention relates to crys 
tal balls utilizing the spring of a musical bell or box as 
the power source. 

BACKGROUND OF THE INVENTION 

The structure of the conventional rotary type crystal 
ball utilizing the spring of a music bell, or music box, as 
the power source is shown in FIG. 5. Because of its 
structural characteristics, such a design will have at 
least the following defects which are not easy to over 
come. 

1. When there is insuf?cient water pressure in the 
crystal ball, because the rubber plug is made of elastic 
material and is driven by the gears (not driven directly 
by the central axis), if the driving gear and the driven 
gear become slightly off-center or eccentric during 
assembly, the rotary disc in the drive chain will be 
unable to keep a normal position or will begin to oscil 
late. Thus it will not only cause the decorative article in 
the crystal ball to oscillate, but also will increase the 
resistance to the rotation of the driving shaft, thereby 
shortening the rotating life of the crystal ball. 

2. The crystal ball is also affected by the heated ex 
pansion and cooled shrinkage of the water, which 
causes the state of insufficient water pressure as above 
described. If the environmental temperature around the 
crystal ball decreases, the water pressure in the crystal 
ball will decrease accordingly. This results in the bow 
ing or hollowing inwardly of the rubber plug, whereby 
the above described oscillating state of the rotary disc 
will become more serious. 

3. Because of the ready occurrence of the oscillating 
state and its visually unpleasant appearance, one con 
siders matching the size of the decorative article on the 
rotary disc with the size of the rotary disc. In principle, 
it is usual to give the largest diameter to the rotary disc 
as possible. If a rotary disc having a smaller diameter is 
fitted with a decorative article having a diameter larger 
than the disc diameter, the article will easily ram into 
the ?xed base at the edge of the rotary disc. On the 
other hand, the result of too large a rotary disc (usually 
the total size of the rotary disc and the edge of the fixed 
base is equal to the diameter of the rubber plug), will 
cause the rubber plug to suppress its ?ange to separate 
from ?xed groove of the glass ball. This results from the 
close contact of the edge of the rotary disc to that of the 
rubber plug. When the clear water in the crystal ball 
expands from a higher environmental temperature, the 
rubber plug cannot effectively expand to protrude out~ 
wardly, whereby the clear water seeps out. After the 
clear water has seeped out, when the environmental 
temperature resumes to the original level or decreases, 
the water pressure will be insuf?cient, thus causing the 
defects of the oscillations of the rotary disc, as described 
in item 2. 

4. As to the above described conventional crystal 
ball, in order to have a smooth and labor-saving rotation 
of the rotary disc, it can not be allowed to have too 
much deviation in the space between the driving shaft 
and the driven shaft when being assembled for operat 
ing. Hence the speed of assembling and its undesirable 
effects will be greatly affected by the result of such 
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2 
precise demands, Furthermore, the unit cost will be 
de?nitely increased. 

5. The ratio of the manufacturing cost of the above 
structure to the selling price of the crystal ball itself is 
too high and does not correspond to the economics 
needed in the product’s structure. 

SUMMARY OF THE PRESENT INVENT 

In view of the various impractical defects of the 
above described conventional rotary type crystal ball, 
the present inventor endeavored to research and dis~ 
cover the above described defects. As a result, a new 
design was created which has an improved structure. 
The primary object is to enable the driving structures of 
the present invention to rotate the rotary disc smoothly 
and effectively under a larger change of the environ 
mental temperatures. These temperatures range from 
the highest temperature of 60° C. in the container dur 
ing the summer time (which can exist during transporta 
tion) to the lowest environmental temperature of —20° 
C. (which can occur in the frigid zone). The standard of 
conventional equipment design is set for a temperature 
range of 50° C. to —-l0° C. 
Another object is to enable the rubber plug to have a 

larger elastic allowance. This is accomplished by de 
signing the ?xed base to have an inclined angle where it 
contacts the rubber plug at its periphery with an in 
wardly inclined angle. This will enable the rubber plug 
to have a large elastic allowance so that when pressed 
the rubber plug will not separate from the glass ball thus 
causing water leakage. 
An advantage of the present invention, is that in the 

operation of a crystal ball, the drive shaft easily engages 
the elastic axle, even if the alignment of their central 
axes has become slightly eccentric or skewed during 
assembly. Such misalignments will not affect the 
smooth rotation, and these increased tolerances will 
thereby increase production ef?ciency. Moreover, the 
manufacturing cost of the components of the invention 
can be quite low, thus greatly reducing the production 
cost. These are other objects and advantages of the 
invention. 
The present invention essentially utilizes the design of 

an inclination of the periphery of a ?xed base. The 
inclination is selected to match the design of the com 
bined allowance of an elastic axle coupling and drive 
shaft. In this way the expansion and contraction of the 
clear water in the crystal ball of the present invention 
from hot and cold temperature changes, which in turn 
affects the state of protruding or hollowing of a rubber 
plug mounted in the ?xed base, will not affect the nor 
mal rotation of the rotating components, or cause any 
leakage past the edge of the rubber plug as a result of 
the compression of the fixed base against the rubber 
plug. ’ 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective, external view of the present 
invention. 
FIG. 2 is an exploded perspective view, partly in 

cross-section, of the assembly of the present invention. 
FIG. 3 is a side cross-sectional view depicting the 

main components of the invention. 
FIG. 4 is a schematic drawing of the positional rela 

tionship of the elastic claws and the fixed neck. 
FIG. 4-1 is a drawing of the positional relationship of 

the elastic claws and the driving claws. 
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FIG. Sis a side cross-sectional view of a conventional 
rotary type crystal ball. 
The detailed contents of the invention will be illus 

trated in the attached drawings with detailed descrip 
tions as follows: 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, a crystal ball 1 in accordance 
with the present invention is comprised of a water-?lled 
circular glass ball 2 mounted on the surface of a wooden 
base 3. Between wooden base 3 and glass ball 2 there is 
provided a ?xed base 33 which mounts a rotary disc 22 
on the surface of ?xed base 33. The dynamic force of a 
spiral wound power spring of a musical bell 4 mounted 
inside wooden base 3 rotates rotary disc 22. A decora 
tive article 11, ?xed on the rotary disc 22, rotates there 
with, thus forming a beautiful scene within crystal ball 
1. 
The detailed inner structure of the present invention 

is shown in FIGS. 2 and 3. Rotary disc 22 is a circular 
?at plate having a central axle 23 ?tted on the lower 
side at its center. Axle 23 has a square post 24 on the 
terminal portion thereof. Fixed base 33 also has a circu 
lar surface 35 and in addition it has a ?xed depending 
neck 34 at its bottom. Neck 34 is tightly jointed to a 
central ?xed hole or ori?ce 45 in a rubber plug 44. A 
concave groove 36 is provided on circular surface 35 of 
?xed base 33, and the diameter of circular surface 35 is 
the same as that of the rotary disc 22. In the center of 
base circular surface 35 there is a central hole 37 in 
which there is mounted an oil or liquid seal 25 so that 
the central axle 23 of rotary disc 22 combines rotary 
disc 22 and ?xed base 33 as an integral body with cen 
tral axle 23 extending through liquid seal 25. Liquid seal 
25 prevents the clear water from leaking and enables 
smooth rotation of axle 23. In addition, a beveled edge 
or inclined angle 38 is provided at the lower edge of the 
periphery of circular surface 35 of ?xed base 33. The 
function of this arrangement is discussed below. 

Fixed base 33 has a depending ?xed neck 34 at its 
bottom that is tightly jointed in a ?xed hole 45 in rubber 
plug 44. After the insertion of ?xed base 33 into rubber 
plug 44, the combination becomes an integral body. 
Rubber plug 44, in turn, engages glass ball 2 which has 
been fully ?lled with clear water; thus achieving the 
?rst stage process of assembly of the invention, as 
shown in FIG. 3. 

Also, an elastic axle coupling 55 is provided with a 
diameter larger than that of central axle 23 of the rotary 
disc 22. Axle coupling 55 has a square hold 56 in its 
upper end that has a con?guration such that it is tightly 
?tted onto square post 24 on the terminal end of central 
axle 23. The other end of axle coupling 55 has four 
L-shaped elastic claws 57 depending therefrom. Claws 
57 have uniform angular spaces provided at the bottom 
end of elastic axle 55 (as shown in FIGS. 3, 4 and 4-1), 
and the diameter contained within the terminal end of 
the base of each elastic claw is about equal to that of the 
?xed neck 34 of ?xed base 33 (as shown in FIG. 4-11). 
Square hole 56 of elastic axle coupling 55 is tightly 
?tted onto the square post 24 of rotary disc 22, and after 
assembly there is a space of about 0.5 m/m to 1.0 m/m 
between the top of the bases of elastic claws 57 and the 
bottom of ?xed neck 34 in order to avoid any friction 
between them. 

After the above described ?rst stage process of as 
sembly is completed, there are some air bubbles remain 
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4 
ing between rotary disc 22 and ?xed base 33. It is there 
fore necessary to thrust ?rst elastic axle coupling 55 to 
discharge the air bubbles. Since the diameter of elastic 
axle coupling 55 is larger than that of the central axle 23, 
after moving a certain distance, elastic axle coupling 55 
will ram into the bottom of ?xed base 33 and cannot 
continue to move on. Thus, central axle 23 will not be 
pushed away from liquid seal 25, as the central axle 23 
is forced to move by the thrust of the elastic axle cou 
pling 55, i.e., the circular surface of the rotary disc 
moves away from the ?xed base 33 so that the air bub‘ 
bles can readily be discharged. After the air bubbles are 
discharged, the original assembly position can be re 
sumed just by pulling elastic claws 57 downwardly. 
At present, there are two ways to use or couple the 

spiral power spring of the musical‘ bell as the dynamic 
force. One way is to couple directly the axle of the 
power spring (as shown in the prior art of FIG. 5). This 
type of coupling is characterized in that the transmis 
sion power is large but the rotational speed is slower 
and the number of rotations is only 4-5 revolutions per‘ 
minute. The other type of coupling (FIG. 3) utilizes a 
crow gear 78 driven by a large drive gear 6 on one side 
of the musical disc for speed reduction. This type of 
coupling 15 characterized in that the transmission 
power is smaller, but the rotational speed is faster. How 
ever, in the present invention the diameter of the crown 
type gear has been changed to be larger so that the 
transmission power and the rotating speed can both be 
properly matched. 
Crown gear 78 has a main drive shaft 77 in the shape 

of a square post. The upper terminal end of main drive 
shaft 77 is jointed to a coupling drive shaft 66. On the 
upper end of coupling drive shaft 66 there is a pair of 
opposite driving claws 67. The diameter between driv 
ing claws 67 is about a half of that of the diameter of the 
above described elastic claws 57. The assembled con?g 
uration is shown in FIG. 4-1, wherein the axial positions 
of the driving claws 67 and elastic claws 57 are shown 
as being mutually overlapped so that power is transmit 
ted from driving claws 67 to elastic claws 57. The 
length of driving claws 67 is selected so that the height 
of the top of the driving claws 67, after assembly, is 
about half way of the length of ?xed neck 34. Thus the 
shapes and structural positions of driving claws 67 and 
elastic claws 57 are known, and during the assembly 
process, it will be easy to position the combination. In 
the event there is some eccentricity or misalignment in 
the central axis of the central axle 23 and the driving 
shaft 66, it will not affect the smooth rotation of both 
claws 67 and 57. 
The spacing between the elastic claws 57 and the 

?xed neck 34 stated above to be about 0.5 m/m to 1.0 
m/m, is the most important tolerance to be achieved 
during the assembly process. If 'the driving claws 67 
axially contact the elastic claws 57, the latter will cer 
tainly be pushed upwardly, thus causing a forward dis 
placement of the rotary disc 22. The result of such 
displacement will form a gap between rotary disc 22 an 
?xed base 33, and such spacing could easily be occupied 
bysnowflakes in the crystal ball 1. This could cause 
troubles in the rotatability of rotary disc 22 or affect the 
visual sense of beauty of the crystal ball 1. Hence, the 
above speci?ed space of 0.5 m/m to 1.0 m/m (see FIG. 
4) between elastic claws 57 and fixed neck 34 is impor 
tant so that if driving claws 67 ram elastic claws 57, the 
upward movement of the elastic claws 57 and rotary 
disc 22 is limited to the maximum distance of 1.0 m/m, 
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and this small displacement of the rotary disc 22 will not 
cause the existence of the above described defects. 
The design of the height of the top end of the driving 

claws 67 being about half of that of ?xed neck 34 is for 
the purpose of permitting expansion of the water in 
crystal ball 1. When the clear water in crystal ball 1 
expands or shrinks as a result of changes in the environ 
mental temperature, the resulting changes in the water 
pressure is absorbed by rubber plug 44. That is, rubber 
plug 44 will protrude or bellow accordingly and the 
above described design will prevent driving claws 67 
from separating or disengaging from elastic claws 57 
upon expansion or being squeezed by ?xed base 33 upon 
contraction for the full range of environmental temper 
atures from 60' C. to ~20‘ C. 

In summing up, the invention principally utilizes the 
design of the inclination of the circular periphery of the 
?xed base to match the design of the elasticity allow 
ance of the shapes and structural positions of the elastic 
axle coupling 55 and the driving shaft so that the crystal 
ball of the invention can be subjected to greater changes 
in the environmental temperature and still maintain a 
normal rotation and avoid leakage of water through the 
edge of the rubber plug. Indeed, this is the most ideal 
and practical structural improvement of the rotary type 
crystal ball and moreover, it results in a greatly reduced 
manufacturing cost. 
What is claimed is: 
1. An improved rotary crystal ball that comprises a 

stand; 
a music box having a main drive shaft, said music box 

being mounted to said stand; 
a rotary disc having a circular disc upper surface and 

a depending central axle, said axle having a lower 
terminal portion that has a square cross-section; 

a ?xed base having 
a circular disc having an upper disc surface with 

substantially the same diameter of said rotary 
disc, 

a depending ?xed neck portion integral with the 
bottom of said circular disc and having a bottom 
surface, 

a central ori?ce through said disc and ?xed neck 
portion, and 

an annular lip portion concentrically integral 
around said circular disc, said lip portion having 
a bevelled edge that inclines downwardly, the 
rotary disc being mounted on said upper disc 
surface, said axle passing through said central 
ori?ce of said circular disc; 

a resilient plug mounted at the lower side of said ?xed 
base and having a central plug ori?ce there 
through, said central plug ori?ce having a diameter 
such that ?xed neck portion is tightly received 
therein; 

an elastic axle located at a lower side of said rotary 
disc and tightly mounted onto said lower terminal 
portion of said central axle, the lower end of said 
elastic axle being provided with four equiangularly 
spaced elastic claws having terminal end portions 
which together de?ne a diameter, said diameter 
being such that said elastic claws at least partially 
overlap the bottom surface of said ?xed neck por 
tion; and 

a crystal ball drive shaft located at a lower side of said 
elastic axle and connected to the main drive shaft 
of the music box, an upper end of said crystal ball 
drive shaft being provided with two opposed driv 
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6 
ing claws having terminal end portions which de 
?ne a diameter that is about half of the diameter 
de?ned by said elastic claws, an axial height of said 
driving claws terminal end portions extending up 
wardly to about the middle of said ?xed neck por 
tion and thereby overlapping said elastic claws; 

whereby upon rotation of said main drive shaft, said 
main drive shaft rotates said crystal ball drive shaft, 
which in turn rotates said elastic axle and said ro 
tary disc connected thereto. 

2. The improved rotary crystal ball as claimed in 
claim 1 wherein a space between said elastic claws and 
said ?xed neck is maintained in the range of about 0.5 
mm to 1.0 mm. 

3. The improved rotary crystal ball as claimed in 
claim 1 wherein the diameter of aid elastic axle is larger 
than that of said rotary disc central axle. 

4. The improved rotary crystal ball as claimed in 
claim 1 wherein said elastic claws have an L-shape. 

5. The improved rotary crystal ball as claimed in 
claim 1 wherein said crystal ball also includes a glass 
ball having a substantially spherical portion and a de 
pending neck portion integral therewith and mounted in 
said stand, and wherein said lip portion of said ?xed 
base is spaced from the interior of the glass ball and said 
resilient plug forms a ?uid tight seal between the glass 
ball neck portion and said ?xed disk. 

6. An improved rotary crystal ball that comprises a 
stand; 

a music box having a main drive shaft, said music box 
being mounted to said stand; 

a rotary disc having a depending central axle, said 
axle having a lower terminal portion; 

a ?xed base having 
a circular disc having an annular lip portion, said 

rotary disc being mounted on said circular disc; 
a depending ?xed neck portion integral with the 
bottom of said circular disc and having a bottom 
surface, and 

a central ori?ce through said disc and ?xed neck 
portion, said central axle of said rotary disc pass 
ing through said central ori?ce of said circular 
disc; 

a resilient plug mounted at a lower side of said ?xed 
base; 

an elastic axle coupling located a lower side of said 
rotary disc and rigidly connected to said rotary 
disc terminal portion, a lower end of said coupling 
being provided with a plurality of angularly spaced 
elastic claws having terminal end portions which 
together de?ne a diameter, said diameter being 
such that said elastic claws at least partially overlap 
the bottom surface of said ?xed neck portion; and 

a crystal ball drive shaft located at a lower side of said 
elastic axle and connected to the main drive shaft 
of the music box, an upper end of said crystal ball 
drive shaft being provided with two opposed driv 
ing claws having terminal end portions which de 
?ne a diameter that is about half of the diameter 
de?ned by said elastic claws, an axial height of said 
driving‘ claws terminal end portions extending up 
wardly to about the middle of said ?xed neck por 
tion and thereby overlapping said elastic claws; 
whereby upon rotation of said main drive shaft, 
said main drive shaft rotates said crystal ball drive 
shaft, which in turn rotates said elastic axle and said 
rotary disc connected thereto. 
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claim 6 wherein the diameter of said elastic axle is larger 
than that of said rotary disc central axle. 

claim 6 wherein a space between said elastic claws and 9- The improved rotary cl'yslal ball as claimed in 
' claim 6 wherein said elastic claws have an L-shape. 

?X€d neck is maintained in the range of aboul 5 The improved ro‘ary crystal bass as claimed in 
claim 6 wherein said lip portion has a bevelled edge that 
inclines downwardly. 

8. The improved rotary crystal ball as claimed in ' ' ‘ ‘ ‘ 

7. The improved rotary crystal ball as claimed in 

mm to 1.0 mm. 
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